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[ J3.°M ] 

[-8-2*1 

-g- #^-8- -R-71 #31 ^^#eflo| #*]«*( ^ 7l4flr $H ^^£)ol oi 

*ll 1 £^ 5? *fl 2 #^4, #7l all l £ 2 *\o}o\) ^^o. ^^j.- 

4f7l^ i^H, #7l *H 2 £^ ^ofl ^ *j| ! o. 7l n^ o_ 7 , 

*N o]^^ oljl, #71 211 1 -fM^#4 #71 t£## 4oj6flb -8-71- 

*M1 3^1-4 #<5r} sf-«Hr all 2 -8-71 e]- i«-*Hr 3-8: 

-6-71 #7fl ^ Cl^^eflol #*]- ^f-jLS*) Jr^ ^ £ ^ ^ s^ol 

£ 2 

-8-71 #31 ^ -8-71 S^l 
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-n-71 ^Tfl c]i#eflol ^-^1 {ORGANIC ELECTROLUMINESCENT DISPLAY DEVICE} 

£ ^f-tfsj -fM #7)1 «^ c]^#eflo] ;ll^o £ £ a!*V £ig 

S 2^r ^ o. 7] ^ ^ c^^eflo] zp. sl . 7fl ^ 

<3> 0 l-§-^>] 

< 5 > [*Hfl 71 #] 

<6> -B-71 #7)1 ^ t]^#3H ^-^^(CRT)om- tqu>ol^( L CD)oll 

«1^H ^ , hh>€- ^ iwl^^ ^cf^ ^JlS. 
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1020030024424 2003/6/14 
-B-71 ^} ^ q^#eflol <g^ f ^-71^, 

£r ^f^H tflTfl ^4. 

7fl^*Rr «<HH oicf. nl^- s.^ ^15,776,622^^1 4 
^ 7fl^ #7} =4? ^ A>olofl LiF, BaF 2 , CsF ^ ^ 

^ #^-ir 1 nm ^aj-*H ^hH^ 7 fl 

Si 3 3: -fM ^£#ofl Li 21- ^ t^el ^ ?il<i°} ^ o. £ ^ 

Digest, P775), ^ ^■^ ^16,396,209^^1^^ ^<Q^°_S. ^-7} =4* 

^ ^ 7fl^S^-E^ ^ ^ol 

-o^oi ^^sflxl^ 7^o\] 7}°)^. zl^M-, Li 7]l<i£q #^ 

517} t^H^ J^ofl <^-g- nl^7l nfl-g-ofl £3g ^m^>7ll S^sHo]: ^ 

7> 
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<12> vj}^ ^16 ,396,209^^1^^ $-7} ^7)1 ^% ^7\$\ S-#^ 7fl^^>7l 

^ #7} ^<a** #A ^ -FM-^ ^%^r a\^\il n. ^ 

<14> igj-igo. ^ ^-c. sfl^^l ^S^, 

^-^^r -fM ^Tfl ^ tj^#3H #*1» nfl ^ ^ 

<15> i^o] S.^ ^ ^ 7fl^3H ^-7] ^Tfl ^ t} 

<ie> § t^s] a 4€ ^«-^l 91^ tl: ^7l #7fl ^t-3H ^li- 

<17> £ ^7lf 42-^ ^*}7l fl«H f 

<19> 71 $H tg^5)<H *fl 1 ^ * *fl 2 #71 *fl 1 ^ g Tfl 2 ^ 

4°H if-^Rr z^^s. *>M-^) -B-71^1- #7l *fl 2 €^ ^1 

4 1 -fr7l^ ^-71-^r *W 3^*3. o]^.o^ ^ji, #71 *fl 1 -H-71^4 
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1020030024424 #3 <iJ*}: 2003/6/14 

#7l &7)-^4=- ^-^-1-4 ^} 7)1 2 -8-71 

n ^# ^HJilS <5>^r -8-71 ^Tfl ^ cl^#eflol ^1# 
<20> SEtb, 

<2l> X) i ^ 2 Afolofl 3^5. ^q-o] ^-^o. s Sf-^H, #7] Tfl 2 *I 

^"4 ^tb ^l^ t>5.^Jl^ (metal halide)AS ol^oj^l ^ x ^ ^ x a 

^^>J1 <5fe -8-71 ^711 ^ cli^ellol ^^11- 7)1^1}. 

<22> olg> f M. ^.g- o. Aj^^. 

<23> £ 1^ o. 7 ] ^ ^ v)^$]o) 7 fle^ o_ S 

°U, ^ 2^r #^2l <H^HH1 4f -8-71 ^711 ^ cl^elM ^ 

<24> £ 2» 7l# $H O.^ ^#£M Tfl 1 

*H"(7) ^ t)1 2 ^(1)4, #71 7)1 l 7^(7)4 Tfl 2 ^q-(l) AHo)] <^1*}ji 010.0I 
, 1>##(4)^- i^Hr ^>M-Sl -8-71^(10)^- i^*H f ^-71 

-8-71^(10)^ ^#(4)4 711 2 ?i^(l) A>oHl *|) 1 -p^n]- ^( 8 )^ if-^>Jl ^l}. 
<25> ^ ^ E 5LX\s)o] o_ 7 ] ^ tiV^- t^-^o] ^Hl^ 

^-^^(2)* 7fl^i^H ^1 1 -8-71^- #(8)^°r ^-g^ul ojcf. 
<26> 3:^ ^ t^o. 7fl Aj^7l #71 ^#(4)4 Til 1 -8" 

7lel- #(8) Til 2 -8-71 #(9M- cl^- ^ 
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£ t^H^r ^ i o. 7 }^ ^(8)^ ^-71-^ zj-^fl A>-g-^ 

^71 1 -fj-7)^ 10 nm o]§>^ B^-jsH, 

^^>7lS^ 0.5 ^} 10 nm ^>1*>^ if-v\)g_ ^M^r 3M w>^-3j^. a, 10 nm 

—.5=- ^f^S ^<>1 ^^^l ^*}7] 

0. 5 nm ol*}^ ^<£%SLS. *}*} ^§>J1 

^71 -fM-^ *M ^ o] 

-S-^ ^^^M- 3*1- ^# -fM-^ 

^(9)# c}^ ^ ^cf. 4 V 7) ^-71 ^1 s}-tm-& B^tes.^ 8-^lselii 

£}-£-§- *>M- i^>^ H^(8-^e1i^-:§L)^M^-, 8 -^^e)^5l-s.5l# ^ 

-B-£*m# s.^ i^-*H, <&^el ^ <=»l^r, 

It^ 9l<Lv\, 7l^^l cflwl 75 ^*>2] 

*1 2 -6-71 #(9H i^tj.. 
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1020030024424 #^ ^74 : 2003/6/14 

<31> 4>7l ^ ^^o]ZL, #^5.£r ^ #^^] tH^^r 3 

< 32 > m-^-oi o-7l-^ ^1 3^#sL ol-o]^i ^ ! o. 7 i^- ^( 8 )^ 2 €q-(l)3f <y 

<33> ^1 2 *l^(l)ol 7fl^=«y ^-f^fe ^ ^ Al, 

Ag, Yt ^ ^1^: IBeM^Gnetal halide) ^-g- ^ 5a°-4- 0^*)- ^ofl *V^£)^ 

6^cf. ojufl, ^ 1 ^^-(7)^ ^ ^q-<$] ITO H^r IZO ^ 

<34> ^ > 4a ^Al^oflA^ ^-7) ^X\d\}2) xfl 1 -^-7lH]-#(8) CflA] 

<35> ^ <£%rr!) £ ^ ^ 5) Jeff- ^^AS ol^o^^l 

<36> #71 *fl 1 ^-v\}^ 10 nm ^SWal, 4^"^ ^715-^ 0.5 tfl^l 10 nm°14. 

^^1#(3)# cj^r ^ SI 4. Stt ^ y oM^(3)^ ^"^(4)32)- ^1 
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<38> igx$$ o^^ AH i^ o. 7] ^ ^ q^eflol ^jo] ^ ^e]# 

1 -n-^l^ #(8)^1 #7} -fM-^r a]-*)l ^^-l-o] *fl 2 -fM^ 

^(9)^.S^ oim^l ^l^^H *)1 2 ^(lHH #7>£| ^-1: -g-ol^ 

*fl 

<39> ^, 1 -^-71^- #(8) ^ 2 -fM^ #(9)^ 7^ ^ ^0^(2)0} 

<40> ^, ^ -^-71-^-^ ^1 ^^#<y ^1 2 -B-71BV #(9)^ ^ 

^ -§-^1^711 sfl ^ ^ ^1^(3)^ 

<4i> ^ ! ^^-(7)o.^ ^ ^<y#(6)^r -f-^}^ ^ ^^(7)^ 7i*H ^ 

#(4HH ^1 2 #^.5.^ oj^efl ^7}<2}- ^^>7fl ^Cf. #7l 1 # 

^(7)£r -f-^ ofliiJEL ^^-o]j7 ( I TO 5E^ IZO^ ^ #^8: A>-§-^ ^ o}t}. 

<42> 7 ]^o] ^ nm^l ^ ^?HH ^ ^ ^ ^ s-^o] 7}^- -f^ 

tl" ^ -S^l^l], °1 ^-f^m 7i7> ^^#o] 034,^ ^^^1 ^}JL ^(island) 

<HH^ ^ nm^ ^7>> oj-Efloj] ^7}^°_£_ #7H^ ^ 

#x}o) ^o] $\5L7} ^7}*}51 5L-&°] ^7}*}v\ ^7}*}^ 
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^ ^ofl^^ ^#3M A>-§-^ o-7l-#^ *H1 si- tM" A]-g- 

5=<B^ £Lcf ^#§>7fl £)ol ^ 7 >^ o.s ^ ^ U J:^ *J 

Jl3)-# i^cf. 

^ *H 1 #(8) ^ XI 2 #(9H1 A}-g-£)fe- 3-31 

3W#£r -fM~^ 3-^1 5f^-## 44§}7lit JE^ ^3. cf€- -6-7l-#^ Sj-31 

«>^^: ^*H1S XlAl^-cf. cf^V, *>7l§>^ ^ahi^ _a ^ 



<47> ^.AHI 1 

<48> I TO ^ $H1 -R-71 ^741 ^ SAl ^7>^ ^ ^^S. *^sLX\o}^ ^ 

sH copper phthalocyanine)(CuPc)l- 10 -6 Torr^l ^1^- *HH 10 nm ^f-TflS. ^3-tr ^ 
^ ^r&^SLS. N > N , -tq(l-M-5.1)-N f N , -c]5||^iffl^iEl(NPD)-ir 10-6 Torr^l ^ 
50 nm^ ^3"*>5!4. NPD ^ ^r^tfl^CCBPHl olslfS^ 

^(5)l^^e|cl)(Iridium tr is(phenylpyridine) ; Irppy 3 )^8r 5 % ^£3. S^tr ^^SH^-i- 
30 nm ^M)S ^^*>^c]-. ^3" ^ ^ 7^1 ^o.s «1 5)1 ^-wl (8-^^-2] i^ej- 
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£)<y : s.pl^-(biphenoxy-bi(8-quinolinolato)aluminium; BAlq)^- 5 nmS. Ir^tr ^ 
Ttf^-S B^^(8-^^^^Hf£)^D]^( tris ( 8 - quinolinolato)aluminiuin; Alq) ^ 

&l#(8-quinolinolato lithium; Liq)^: 3:1^1 KT 6 Torr^ 

*HM 1 nm ^3. ^^>^rf. # 7 | ^ Liq ^ lnm 

^\n^r. ^d^AS Al^ Liq ^# $W 300 nm^ ^lsL ^*Kr 

<49> ^- 7 |4 ^ ^33. ol-g-SH o. 7 ] ^ ^ U^^]oj g y6flAl 

fl£ 1,000 cd/m\ 25 cd/A, 35]2 400 cd/ni^H ^ 1,000 iL^tf. 

<50> ^/Qofl 2 

<si> ITO ^ ^ -0-71 ^ ^<y#o.s Hi^io).^ ^ 

(copper phthalocyanine)(CuPc)l- 10" 6 Torr^ f>}°\}*] 10 nm ^v\)S. 

3* rtf^ N.N'-t^d-^^^N N^^^^^^ci^rj)^. 1Q - 6 Torr ^ 

50 nm^l ^*r^£f. NPD ^ ^ ^W-^-S. ^rl^l ifl ^ (CBP) °lsl#B5] 

^(slN^Bl^Xlridium tr isCphenylpyr idine) ; Irppy 3 )^- 5 % ^-£5. £^g*V 
30 nm ^*f|S ^^*>^cf. =§^ ^ ^ X\*\^SL3. ^)^m^-^}(8-^\^^ 

S) < ^-^-nl-^-(biphenoxy-bi(8-quinolinolato)aluminium; BAlq)# 5 nmS 1r#*r ^ 
Ttfii Hsl^(8-^^^^5r£)W^l : H-(tris(8-quinolinolato)aluminium; Alq)^8r 
20 nm HHl^(8-^^-^^s)^ol^-(tris(8-quinolinolato)aluminium; 
Alq)3|- 8-^^^i^5f£ 3#(8-quinolinolato lithium; Liq)^ 3:1^ 10" 6 Torr 

3 1 nm ^flS ^H^tf. ^-71 LiF» 1 nm^ 
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^^5^4. nSLS. ^ Al* LiF $H 300 nm5l ^}S. 

fli 900 cd/m ! , iL-§- 24 cd/A, ne]ZL 400 cd/m'^H ^ 900 ^13-8: iL^q. 



<54> no ^ $H °-7} #7\] ^ a a] 3^ ^<y^o_^ = 1^1 °>\i ^ 

^(copper phthalocyanine)(CuPc)«- 10" 6 Torr^ ^ «HH io rm 3f 
3# T^f^ N.N'-^d-H-HD-N.N'-^iEll^^l^cKNPD)^ 10' 6 Torr^l ^ *HM 
50 nm^ -^^lS ^Sj-^cf. NPD ^ ^ tffAS tW^wI^CCBP)^ o]^^ 
^(5ll^2l&l^)(Iridium tris(phenylpyridine); Irppy 3 )^r 5 % ^f^S: 
30 nm ^v\}3- %^}^. ^% ^ ^ ^^lfAS a] ^ ^-^1 -H] 

S)^:^-D]^-(biphenoxy-bi(8-quinolinolato)aluminium; BAlq)# 5 nmS. ir^^ ^, Be] 
i(8-^^e|iie|-E)^nl^-(tris(8-quinolinolato)aluminium; Alq)4 8-^1 M^^S 
s]l-(8-quinolinolato lithium; Liq)^g- 3:1^ 10-6 Torr^l ^l^HH 20 nm ^ 

^3. ^71 ^# Liq» 1 nm^ ^flS ^^^tf. n> 

^l^S. ^ ^i^-O-S Al^i- Liq ^<g# $H 300 nm^ ^ ^ sfl 

<55> ^- 7 ]i4 Ol-g-^c^ X| ^ -0 7 1 ^ C^^efloj 6 yoflAi 

flS. 1,200 cd/irf, 27 cd/A, n^Jl 400 cd/irf^^ "r^ 1,200 sL^tf. 

<56> ^Alofl 4 



<53> 



3 
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<57> I TO ^ ^ SHI -B-71 #7jl t# IA1 ^>o| ^ -oj^o.^ o>y ^ 

sK copper phthalocyanineXCuPc)!- 10~ 6 Torr^ ^]^- s-HH io nm ^}S. ll^tr ^ 
3* N.N'-cKl-M-^^^N.N'-tqsll^all^iaCNPD)^ lO" 6 Torr^ <sHH 

50 nm^ ^a^^tf. NPD ^ 31 ^ (CBPH ojElfEe) 

^(^l^2ls]i=l)(Iridium tr is(phenylpyr idine) ; Irppy 3 )# 5 % £^§*1- 
30 nm ^*r5S4. * 3* z\*WSLS. h] 4^-*! (s-^E^Bl- 

S^^nj^biphenoxy-bi (8-quinol inolato)aluminium^ BAlq)-i- 5 nmS. Ir^*}- ^, He) 
^(8-^^-e]iiel-S)^n]^-(tris(8-quinolinolato)aluminium; Alq)2f S-^l^&l^ej-s. 
e]#(8-quinolinolato lithium; Liq)^: 3:1^1 t>l#3. 10 -6 Torr^ 20 nm ^r- 

^W^tf. ^>7l ^# #aj-^ LiFl- 1 nm£] ^flsL ^^^}^. *} 

^JlS ^ ^d^S Al^- Liq ^<9# ^ofl 300 nm^ ^ =4* <fl 

<58> ^ 7 )<% ^6. ^.g. o]^.^ o. 7 ] ^ t^-g^o] 6 yoflAi 

1,100 cd/m\ Jl# 26 cd/A, ne]JL 400 cd/m^l^ ^ 1,100 j£$ft}-. 
<59> tj] jHofl 1 

<60> I TO ^ ^ SH ^-71 #7fl ^ ^i^eflol #*)o] ^ ^<^o.jiL A] 

d >\l ^e] (copper phthalocyanine)(CuPc)^§- 10 -6 Torr^ 10 nm 

^ ^^fo.S N,N , -^(WH^)-N ) N'-^5fl^H31^ i a(NPD)^- 10-6 Torr^l ^<5> 
°fl A i 50 nm^ ^av^^t^. NPD f^v 4: ^^.05. 7r y r^ t! Hl ^(CBPH 

Be]^(5J)1^2]^cl)(i r idium tris(phenylpyr idine); Irppy 3 )^r 5 % ^£5. 
^ 30 nm ^^^>^cf. * ^ *H#J^L w] 2lj^-X|-til (8-^3 
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ic.el-S.) < y:-f-cl^-(biphenoxy-bi(8-quinolinolato)aluminium; BAlq)# 5 nraS. ^g^tr ^ 

^#-2-5. B^i(8-^l^-^^efS.)^:^lw(tris(8-quinolinolato)aluminium; 
Alq)4 H^f-(8-quinolinolato lithium; Liq)l- 1:1^ 10 -6 Torr 

^ ^ 20 run ^*>^4. ^ * ^ ^JlS Al* # 

300 nm^ f^fr ^ ^ *H ^ ^^-w>^-^- ol-g-§>^ 

<61> ^V 7 ]sq. ^.fc ol-g-^ o. 7 ] ygsfr v]^Z]\o] Q \J6\]*\ 

$5. 800 cd/m\ Jl^- 25 cd/A, ZLejjL 400 cd/m'^H ^ 550 JiS!*}. 
<62> t3l JBLofl 2 

<63> HO ^ ^ $H -B-71 ^Tfl q^eflol ^ ^-afos. i^SA] 

°r\d (copper phthalocyanine)(CuPc)# 10~ 6 Torr^l «HH 10 nm t^IS. ^a}- 

^ ^ 3* N,N'-^(l-i4S^)-N ) N'-^3Jjl^^l^cl(NPD)^: 10" 6 Torr^ 

*HM 50 nm^l ^?flS ^J-*}^. NPD ^ ^ ^r^l^tCBPH] ^e) 

f-H^^l^el ^) (Iridium tr is(phenylpyr idine) ; Irppy 3 )# 5 % ^£5. S^tr 1 t 

30 nm ^)S. *$<%^%t±. tff ^ ^ ^ ^^lfAS ^-^l-al (8-^ 
e|^el-£) < y:^-nl^-(biphenoxy-bi(8-quinolinolato)aluminium; BAlq)^- 5 nmS. Ir^t!: ^ 
3l*r ^r^^-S. He)i(8-^^e)^e^s)^Pl^-(tris(8-quinolinolato)aluminium; 
Alq)# 10' 6 Torr^ ^*HH 20 nm ^^rSl^r. ^^91 Alq ^ 

^<%%-SL5L Liq» 3 nm^ ^-^t}-. n>*l^o_3. ^ ^q-iLsL Al^g- Liq 

3*} *H 300 nm^ ^v\]sL ^#*r ^ ^ *E £ -t]:£K-§-* °)-§-*H ^l^rS! 

4. 
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<64> # 7 ]<4 ^o. ol^-^H ^® -^-71 ^Tj] ^^€eflol #*]^ 6 yofl^ 

flS. 1,000 cd/m\ Jl# 21 cd/A, 400 cd/m'^H ^ 500 i^cf . 

<65> o]^ ^X\6\) ^ H]jaofl^ ^41- S>7l^| a 15. M-Bj-lfl^Cf. 

<66> [ S l] 







a^-(cd/A) 




Al/Liq/Alq3:Liq/Alq3/^W(^M 1) 


1000 


25 


1000 


Al/LiF/Alq3:Liq/Alq3/^:W(^ A l °il 2) 


! 900 


24 


900 


Al/Liq/Alq3:Liq/^-W(^^HI 3) 


1200 


27 


1200 


Al/LiF/Alq3:Liq/^:W(^^HI 4) 


1100 


26 


1100 


Al/Alq3:Liq/Alq3/^W( u |S<^|l) 


1000 


21 


500 ! 


Al/Liq/Alq3/lHJ-#(H|:ni°l|2) 


800 


25 


500 



^ 20 % $5. ^ ^ ojo.^, tiling 2 iLtHr ^£ ot 20 % 

tiM^iLT} 100 % ^-S|&£--gr ^ oicf. 

s^i-^- A}-g-^_Ojg.*| 7 )^o] ^o)| ^ ^ £7] . 2Q % o] ^. 
^r^^r 80 % ol-# ^3534. 
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1] 

7)# ^^1 X] 1 ^ £ all 2 #q-2h ^-71 1 £ ^ 2 ^ 

A>ol^ t^-i- £^*Hf a^S. s>q-s] -B-715V i^H, ^71 4 2 £^ #o,l 
33: *)1 1 -JM^ -H-71-^ ^1 s[^jL o]^o]^ o X j Li >^ 7 1 ^ ! -0-71^4 

^-71 A\o]6\]^ -6-71-^ 2]-^ *J<5} 3£«*Kr 2 -8-7] 

^ if-*Br 3* Sfe -H-71 ^7)1 ^ cl^^eflo] ^1. 

[^T 1 * 2] 

*fl 1*<H1 sa°H, 

#7j ^ -H-71 ^Tfl ^ Cl^eflol ^1. 

3] 

^ 2}-^l- ^ =1 $SL*\)£. Ol^ol^l ^oflAi AjE«sl^ #^°] -H-71 ^Tfl ^ ^ 

^1. 

4] 
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[^t 1 * 5] 

^-71 ^ 1 ^Mlfe 10 nm $-7} ^ t^^efloj . 

6] 

-8-71 ^1 1 $-7)** %-<>\ 0.5 i-fl*] 10 nm oj^o] -fj- 7 l ^] ^ c)^ e flo] 

A oM ^1 2 -fr7]^|#^ 10 nm -B-71 t# ^1. 

8] 

-H-71 *}7fl ^ tq^#efloi 
9] 

1^ s^l-ol -^-71 *}7fl ^ ^^Seflo] 
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10] 

*fl 1 &<>H. 

[$^8- 11] 

^11 1 2 ^ Aj-ojoU ^j-uj.^ 1H)-#o.S ^"71 ^1 2 # 

=■3}. ^ ^^1^ ^ (metal halide)°.3. ^l^M^l *fl 1 #-4 #7] 1 # 

*>^°fl ^ *] *}3L $XJL #^4- -fM-g-^ ^1 3^#.S. o]s^^ ^ 2 ao. 

5U^r ^iS -H-71 #7fl ^ cl^l-eflo] 

12] 

^"71 4^ ^tK£- o. 7l ^ ^ cji^eflol 

13^8" 13] 

^ 3"*# ^ ZI -H-^^lS. o^o^ a]e»s)^ l^o] l-^ol o. 7 ] ^ ^ ^ 

14] 

*n 11^1 &<>h, 
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#7l -fM-^ *N £ SS^SJ- ^ We] £#b) £ ^ 

15] 

#7l 1 ^Tfl^ 10 nm ol^o] o. 7 | ^ ^ xij^sflol ^ . 

[^T 1 * 16] 

^1 15%H1 5fl°H, 

#7l 1 #<2} 0.5 ifl*] 10 nm"?! -fM #?f[ ^ r)i#i!flol . 

17] 

#71 *fl 2 ^lfe 10 nm -H-7] ^Tfl ^ c^-g-gflol _ 

18] 

*H 11%H1 &<>H, 

#71 2 f^H -B-71---^ ^1 ;£ 7 > -B-7l-#^ ^ 

^ ^-TlHl 75 o. 7 l £ 

19] 
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